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Section n (Remarks) 

Nu amendment.^ to the claims are made herewith. 



Claim Repections 

In the April 12, 2006 Office Action, claims 1-8 and 10-51 were rejected under 35 U.S.C. 112, 
first paragraph^ as failing to comply with the written detj^ription requiremd^nt. Tn particular, it 
was asserted thut the claims contain j^uhject matter which was not described In the speciilcation 
in such a way as to reasonably convey to one skilled in the relevant sut that the inventors, »t the 
time the application was ftlcd^ had possession of tlie claimed invention. April 12» 2006 Office 
Action, H 4. Such rejection is traversed. 



A Tmw liegardin g Written Description Requirement Under 35 U.S.C. 122 

A description as filed is presumed to be adequate, unless or until sufficient evidence or 

reasoning to the contrary has been preucnljcd by the examiner to rcbut the presumption. Sec, e.g.. 

In re Marzvcchi, 439 F.2d 220, 224, 169 IJSPQ 367, 370 (CCPA 1971); MPEP 2163.04 

(emphasis added). Tlie Federal Circuit has made clear that the examiner bears the burden of 

demonstrating a lack of written description, fur example: 

The examiner ... "bears the initial burden . . . of presenting a prima facie case of 
unpatent^ibility." In ra Octiki^r, 977 F.2d 1443, 1445, 24 USPQ2d 1443, 1444 
(fed. Cir. 1992). Insofar as the written des>cription requiiement is concerned, 
that burden is discharged by "presenting evidence or reasons why persons skilled 
in the art would not rccogni/c in the disclojynrc a description of the invention 
defined by the claims." In re ^ertheim, 541 F.2d 257, 263, 191 USPQ 90, 97. 
Thus, the burden plucetl on the examiner varies, depending upon what the 
applicanC daim$. Tfthe applicant claims embodiments of the invention that are 
completely outside the scope of the specification, then the examiner or Board 
need only establish this fact to make out a prima facie case. Id. at 263-64, 191 
USrQ at 97. lt\ on the other liandt the specification contains a description of 
the claimed inventiun^ albeit not in ipsls verbis (in the identical words), then 
the examiner in order to meet the burden of proof, must provide reasons 
why one of ordinary »kill in the 4rt would not conisider the description 



20 



PAGE 20/25 ' RCVD AT 6/12/2006 7:28:09 PM [Eastern Daylight Time] ' SVR:USPTO-EFX 



9194199354 



IPTL 



07:33:28 p.m. 06-12-2006 



4241-685 

sufficient. Id. at 264, 191 USPQ at 08. 
In re Alton, 76 FJd 1 168, 37 USPQ2d 1578, 1583 (Fed. Cir. 1996) (emphasis added). 

Disclosure of the ''Uncut Limilalkm 
With respect to claims 1-8 and 10-25, the examiner was unable to find support for the ••uncut" 

limilalion a.s recited in the present claims. Office Action, K 5. Discussion of such support is 

provided below. 

As a matter of background, one well-recognized difficulty in the manufaclure of microelectronic 
and optotrlcclronic devices has been providing large-area, low defect density GaN and other 111-V 
nitride materials. Embodiments of the present invention overcome this difficulty. For example, 
one embodiment provides a vapor pha.so growth process for forming a large area, uniformly low 
dislocation density single crystal Ill-V nitiide material on a substrate, such process including (i) a 
tirst phase including one or more steps of growing the TIl-V nitride material on the substrate by a 
vapor phase growth technique under pitted growth conditions, and (ii) a second phase including 
one or more steps of growing tlie Ill-V nitride material by the vapor phase growtli technique 
under pit-filling conditions effecting closure of pits and annihilation of defects on a growth 
surface of the lll-V niuide malcnal. No catting is required to yield large area, uniformly low 
dislocation density single crystal Ill-V nitride material. 

Example I in the present disclosure (i.e., including puragniphs [001061-(00n21) describe the 
growth of a gallium nitride wufcr having a diameter of 2.3 inches produced by OaN HVPF. 
growth on a sapphire substrate. No cutting or slicing was disclose d In connection with 
fabrication of this 2.3 inch diam eter wafer (i.e., in contrast to the slicing and orthogonal growth 
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steps required to fabricate large area GaN according to methods disdosed by MoLuki in U.S. 
Patent 6,468,882. Such dih'clu^un; alone is atiequale support for the "'uncuf^ limitation. 

The di.scU)surc in the present application of cuiim^f olhwing growth vf larg^-urea Gujyf as a 
possible finishing step does not preclude the claiming of the intermediate uncut product.^ See, 
e.g., paragraph [U096|: 

The grown GaN then is sized appropriately, to a predetennined size, > 2 inches 
diameter, for example, by an appropriate technique, Ruch a$ for exanipltf 
mechanical grinding, or sandblasting, or laser catting. 

From the foregoing passage, it is clear that the large area "> 2 inches diameter** GaN was grown 
first, before any cutting st«p. Clearly Applicants were aware at the time of filing of the 
de.'sirabiHty to re-.sizc GaN following growth to a dcfsirable end xisic application by applying well- 
known cutting techniques. Unlike Motoki, however, nothmg in the present application in any 
stales or otherwise suggests that a cutting step i$ required to yield large-area, low defect density 
GaN. 

hi view of the demonstrably adequate written description in the original disclosure, withdrawal 
of the rejection under35 USC § 112 of claims 1-8 and 10-25 is respectfiilly requested. 



' There exist; no prohibition against claiming intermediate products. See. e.g., U.S. Patent 6,686,013 ai 
claims 8- ! 0 (each claiming "[ajn inlemiediatc pnxiuct. . ."); MPEP 806.04(b) CT)istincmess [for reswlction 
purposesl Is proven if tlw intermediate and final producb do nut overlap in scope and are not obvious 
valiants and it can be shown that the intermediate product is useful other than lo make the final product."). 
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C Disclosure of t}m *'Grown Exclmivelv In a Bulk Growth Direction Alonk the C^Axis" 
Ljmitgnon 

With respect to claims 26-52, the examiner was unable to find sup|>ort for the "uncut" limitation 
as reciti^d in the present cliiims. Office Action, \ 6. Discussion of such support is provided 
below. 

As indicated previously, certain cttibodimcnUs of the present invcntioti jire directed to 111-V single 
crystal growth with a vapor phase process including (») a first phase including one or more sicps 
of growing the 111-V nitride materiul on the substrate by a vapor phase growth technique under 
pitted growtli conditions, and (ii) a second phase includmg one or more $lcp$ of growing the 111- 
V nitride nuiterial by the vapor phase growth technique under pit-filling conditions eftiecting 
closuni of pits and annihilation of defects on a growth surface of the TTl-V nitride material. 

Microscopic recessed pits are formed on the surface during the pitted growth conditions, and 
such pits are subsequently nUed during the pil-iilling conditions and further material grown 
thereon to yield low-defect den.'^ity crystalline material The icmi '*pil** os used in the present 
application "refers to cavities, depressions, localized indentations, and similar surface artifacts on 
the growth surface." Application, ^ [0038]. Formation and filling; of the microscopic pits, 
however, provides no contribution to bulk growth. 

During pitted growth conditions, the flat substrate between pits is grown in the c-direction while 
the pit faccte arc formed. . Such point Is made in paragraphs [0056], as follows: 

10056J During the growth on tlie pitted surface of the GaN under pitted gmwth 
conditions, there are at least two microscopic growth directions: (1) the 

23 

PAGE 23/25 * RCVD AT 6/12/2006 7:28:09 PM [Eastern Daylight Timel ' SVR:USPTO-EFXRF-2/16 « DNIS:2738300 ' CSID:91§4199354 ' DURATION |[nm-ss):06-08 



9194199364 



IPTL 



aforementioned growth direcluin uluDg the 
growth direction), and (2) along the facets of tli 

A similnr result occurs during pit-fiiling, as explained at 



[0083] Prior to the complcliun of pit- filling, tw 
exist, namely, the growth on the c-plane, and th< 
After the pits arc completely filled, only the < 
Considering the steps required to fomi a Ga^ 
polii^hing and cHcmical-mechanicai polishing ( 
well as mechanical grinding or lapping of the 
thickness of the final c-nlane growth should I 
at the front surface after the GaN wafei 
uniformly c*plane growth material. 

Finally, paragraph [00^5] clariGcii: the pit-filling growth 

[0085] ... Alternately, multiple cycles of pit- 
be employed to further reduce dislocation den 
growth of the TTT-V nitride luaterinl in the pit 
■n the Difai aihoulil be roughly c-axis growth bu 

To re-cmphasizc tlic previous points, miyrv»conic grow 
**bulk" direction as provided in claims 26-52. Durin 
microscopic pits are formed, the surface growth dirocUo 
^1 [0056]. During pit-tiling growth conditions, miorosco 
growtli directiofi that i$ rcmghly c-axi:^ (but tilted) [Appli 
pits are tilled, only the c-plune growth direction exists. 



Thus, the limitation tlmt tlie "single crystal TIT-V nitride 
growth direction along the c-axis" is supported by the f 
[0056], [0083], and [0086], imd withdrawal of the reject 
is respecttiilly requested 
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C Disclosure of tlie "Grown Exclusively In a Bulk Growth Dtrcction Alon g the C^Axis" 
Limitaiioti 

With respect to claims 26-52, the examiner was unable to find support for the "uncut" limitation 
as recited in the present claJms. Cilice Action, ^| 6. Discussion of such support, is provided 
below. 

As indicated previously, certain embodiments of the present invcnlioti «ire direcled to 111-V single 
crystal growth with a vapor phase process including (i) a first phase including one or niorc steps 
of growing the IH-V nidide material on the substrate by a vapor phase growth technique under 
pitted growtli conditions, and (ii) a second phase including one or more $tcp$ of growing the 111^ 
V nitride material by the vapor phase growth technique under pit-filling conditions effecting 
clo5iurc of pits and annihilation of defects on a growth surface of the TTT-V nitride material. 

Microscopic recessed pits are formed on the surface during the pitted growth conditions, and 
such pits are subsequently Iilled during the pil-Iilling conditions and further material grown 
thereon to yield low-defect dcnf^ity cryj^talHnc material. The lerm '^pii** us used in Ihe present 
application '^refers to cavities, depressions, localized indentations, and similar surface artifacts on 
the growth surface." Application, ^ [0038]. Formation and filling of the miero.seopic pits, 
however^ provides no contribution to bulk growth. 

During pilled growth conditions^ the flat substrate between pits is grown in the c-direction while 
the pit facets are formed. . Such point is made in paragraphs r0056L follows: 

[005 6 J During the growth on tlie pitted surface of the GaN under pitted gmwth 
condition*, there are at least two microseonic growtli directions: (1) the 
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aforemejitioned growth direciUin ulong the c-axis (which Ls an average 
growth direction), and (2) along the facets of the pits 

A similar result occurs during pit-filling, as explained at paragraph [00831: 



[0083] Prior to the complclion ofpit-niling, two microscopic growth directions 
exist, namely, ihc growth on the c-plane, and the growth on the facets of the pits. 
After the pits arc completely filled, anly the c-plune growth direction exists. 
Considering the steps required lo PoTrn a GjxN wafer, which include lapping, 
polishing and chcmiciU-mechimical polishing of the front (growth surface) aj$ 
well as mechanical grmding or lapping of the back side (substrate iside), the 
thickness of the final c-plane growth should be snch as to allow the material 
at the front surface after the GaN wafer forming $lep» to remtiin a 
uniformly emplane growth material. 

Fitially, par^raph [00^5] claHGes: the pit-filling growth angle, as follows: 



[0085] ... Alternately, multiple cycles of pit-fonning and pit-tilling steps can 
be employed to further reduce dislocation density. Concerning the angle of 
f^rowlh of the TTT-V nitride niaterial in the pits, the general erowth direction 
in the pifji shonhl be roughly c-qyi^ p^^f^ but tilted. 

To re-cmphasizc tlic previous points, mkrusyonic growth direction should not be contiised with 
^bulk'' direction as provided in claims 26-52. During the pitted growth condition in which 
microscopic pits are formed, the surface growth direction rcmauis along the c-axis. Application., 
II [0056]. During pit-filing growth conditions, microscopic pits arc filled by growth at a general 
growth direction that is rcmghly c-axis (but tilted) [Application, ^ [0056]). After the microscopic 
pits are filled, only the c-plane growth direction exists. Application, f [0083] 



Thus, the limitation that tlie ''single crystal TTT'-V nitride material [isj grown exclusively in a bulk 
growth direction along the c-axis" is supported by the present application in at least paragraphs 
[00561, [00831, and [0086], and withdrawal of the rejection under 35 USC § 1 12 of claims 26-52 
is resj>ectftilly requested 
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CONCLUSION 



Claims 1-S und 10-51 as provided herein are fully pateiitably distinguished over the art and in 
allowable condition. Allowance of the claims therefore is requested and mcHicd, 

If any issues remain outstanding, incident to the formal allowance of the applicnlion, the 
cj&aminer is requt^sted to contitct the undersigned attorney at (919) 419-9350 to discuss their 
resolution, in order that this application may be passed to issue at an early date. 



IN rELLICCl UAL PKOFIIRrY/ 
TECnNOLOGYLAW 
Ph(ine:(yi9)4IV-V3S(> 
Fax:(919)419-9354 
Aliomey File No.; 4241-6S5 



Respectfully submitted. 




Vincent K. Gustafson^ 
Reg. No. 46,182 
AtU>nicy for Applicants 
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